
Bec 9 ^ jpf» 2 8 ^ AN 2005 



Europaisches 
Patentamt 



European 
Patent Office 



PCT/EP 03 / 50 3 1 8 

9L- — j$3 

Office europeen 



des brevets 



rec*d 1 7 SEP 2003 



WIPO 



PCT 



Bescheinigung Certificate 



Attestation 



Die angehefteten Unterla- 
gen stimmen mit der 
ursprOnglich eingereichten 
Fassung der auf dem nach- 
sten Blatt bezeichneten 
europaischen Patentanmel- 
dung Qberein. 



The attached documents 
are exact copies of the 
European patent application 
described on the following 
page, as originally filed. 



Les documents fixes a 
cette attestation sont 
conformes a la version 
initialement deposee de 
la demande de brevet 
europeen specifiee a la 
page suivante. 



Patentanmeldung Nr. Patent application No. Demande de brevet n° 

02017069.2 



Der President des Europaischen Patentamts; 
lm Auftrag 

For the President of the European Patent Office 

|_e Pr6sident de I'Office europeen des brevets 
p.o. 



R C van Dijk 



BEST AVAILABLE COPY 



nr\tr\trn tr~- 




Europaisches 
Patentamt 



Euro] 
Pal 



e^Hce 



Office europeen 
des brevets 



Anmeldung Nr: 
Application no. 
Demande no: 



02017069.2 



Anmeldetag: 
Date of filing: 
Date de depot: 



29.07.02 



Anmelder/Appl icant( s)/Demandeur( s) : 

MTM Laboratories AG 
Im Neuenheimer Feld 583 
69120 Heidelberg 
ALLEMAGNE 

Bezeichnung der Erf indung/Title of the invention^ tre de Invention: _ 
(Falls die Bezeichnung der Erfindung nicht angegeben 1st, siehe Beschre.bung. 
If no title is shown please refer to the description. 
Si aucun titre n'est indique se referer a la description.) 

Method for improved diagnosis of cervical lesions based on detection of INK4a 
gene products 

In Anspruch genommene Prloriat(en) / Priorities) claimed /Priorlte(s) 
stntAag/Mte^zeichen/State/Date/File no./Pays/Date/Numero de de P 6t: 



Internationale Patentklassi f i kati on/International Patent Classification/ 
Classification Internationale des brevets: 

G01N33/48 

Am Anmeldetag benannte vertragstaaten/Contractlng states designated at date of 
filing/Etats contractants designees lors du depat: 

AT BE BG CH CY CZ DE DK EE ES FI FR GB GR IE IT LI LU MC NL PT SE SK TR 



02017069.2 

EPVEP0/0EB Form 1014.2 - 01.2000 7001014 



2 



$9/07/2002 14:53 +49-6221-64966-10 



MTM LABORATORIES AG 



S. 



03 



RfiUiod tor improved) diagnosis off cervical lesions tas©^ ©ra detection 



10 



|ti : 3 present invention relates to a method for improved diagnosis of cervical lesions based on 
I d i ection of gene products encoded by the INK4a gene locus. According to the present invention an 
i Ir \ jrovement in diagnosis may be achieved by assessing the presence or absence or the level of 
I o/ jrexpression of at least two different gene products encoded by the INK4a gene locus. Especially 
to discrimination of plflW* overexpressing metaplasias from neoplastic or preneoplastic pie**** 
jo/jrexpresslng lesions may be improved by determination of the level of other gene-products 
eroded by the lNK4a locus such as p14ARF molecules in biological samples in the course of 
c t ologlcal testing procedures. The method thus enables for reduction of false positive results In the 
p i 3iNK4a based detection of anogenital lesions in oytological testing procedures. 

ns detection of the overexpression of p16'^a in biological samples has proven as a useful marker 
| ir the detection of anogenital lesions such as carcinoma of the uterine cervix (see WO00/01845; ; 
15 1 4ies et al., Int J. Cancer: 92, 276-284 (2001)). The method based on p16'N^specific immuno- 
pmicai, staining allows for a sensitive and specific identification of dysplastic cells in tissue section 
aji i in cytological samples. 

In immuno-histochemical examinations -of tissues dysplastic and neoplastic cells can be stained 
lusng a p16 INlWa specific antibody mediated staining procedure. The histological diagnosis of 
20 1 neoplastic lesions can thus be supported by a staining procedure based on a molecular marker 
c l aracteristic for transformation of cells in anogenital lesions. The diagnosis, whether or not cells are 
neoplastic, in these procedures is not solely based on the p16»N<« a specific staining, but does also 
nil/ on the histological information. 

Wis is due to the fact, that in about 20-30% of samples metaplastic cells show some 
25 imiunoreactivity with p16 specific antibodies, and thus are stained in the course of the 
procedures. Yet the staining pattern yielded from these metaplastic cells differs from the pattern, 
vtiich renders from neoplastic lesions. Metaplastic cells give rise to a patchy or focal staining 
pattern, whereas neoplastic lesions give rise to diffuse staining pattern. Moreover the staining 
intensities of metaplastic cells are predominantly less than that of neoplastic cells. 
30 1 r e common methods used in screening tests for the early detection of dysplasias and/or neoplasias 
X not employ histology based tests, but do rather rely on cytological testing procedures. Yet 
especially in cases, when there is no histological information available concerning the architecture of 
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a Histologic 



tissues, such as for example in cytological examinations, testing for p16»™» overall ire ssion alone 
may lead to false positive results. This is due to the fact, that those fractions of metaplastic cells^ 

— expressingTr6 INW1 ^ 
criteria. 

5 The percentage of cells showing overexpression of p16»*<" increases In the course ( f emergence of 
dysplasias. So in neoplastic or preneoplastic stages, when only a restricted population (f neoplastic 
or preneoplastic cells is present in samples the immunoreactivlty of p1tf*«" may be vJ i aL This weak 
Immunoreactivity may be of about the level as the level caused by metaplastic cells n later stages 
of .dysplasias the overall immunoreactivity of p16*«* is stronger and so neoplastic tes or s are easily 

10 discernible from metaplasias even in a cytological testing format. This might lead to d « ;e i. where the 
presence of metaplastic cells expressing pltf^ might be confused with the presen aid neoplastic 
cells, and thus produces a false positive result. 

Especially in screening tests, where the detection of eariy stages of neoplasias i ; 
condition is quite unpleasant This is especially true, as the p16W«« based diagnosis 
15 be a valuable tool in histological examinations and the application in cytological bi 
procedures would be able to enhance these established procedures. 
To reduce false positive results in cytological testing formats and so to further enharo i 1 1 le fidelity of 
the pie"* 49 mediated diagnosis of anogenital lesions a method for discriminating tie 
from neoplastic and dyspiastic lesions would be desirable. The problem In the art es, a c jilly pertains 
2(5 to eariy stages of neoplasias, when the percentage of cells showing pf 6N* overexpi e ssion is still at 
a level, that might be confused with levels of nomially occurring p1 overexpress jg proliferating 
metaplastic cells. Thus useful means for solving the present problem have to lnvo||j sarameters, 
that characterize early stages of neoplasias of the anogenital tract. Any characterise 4 of dysplasias 
and/or neoplasias emerging during the progress of tumorigenesis, thus proving as lias nostic tools 
25 for high grade dysplasias, and are limited in eariy stages of tumorigenesis are not sjajable for the 
method according to the present invention. 

A method for the discrimination of metaplasias from neoplastic and preneoplastic lesjcjns 
within the embodiments claimed according to the present invention. 

For supporting the discrimination of metaplasias from neoplastic lesions In testing pr«j<je<Wes based 
30 on the overexpression of p16"«» a marker molecule would be desirable, that 
neoplastic and/or preneoplastic cells and tissues and, which is not expressed in metefc 
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A solution to the problem present in the art is provided by the methods claimed a > :o ding to this 

have found, 

p16'NX4a i n 



invention. In the course of the experiments leading to the present invention the invent a b 



chromosome 



that a combination of detection of the presence or absence and/or the level pf 
combination with at least one farther expression product encoded by the INK4a gene otjus, such as 

5 the p1 4ARF protein, may solve the problem present in the art. 

The present invention relates to a method for discrimination of neoplastic, prenecphstic and/or 
dysplastic lesions from metaplasias comprising pie"""" 3 overexpressing cells, in biocgi al samples 
in a cytological testing procedure based on the detection of the presence or absence of cells 
expressing INK4a gene locus encoded gene-products in said biological samples. INKta gene locus 

10 encoded gene-products useful for the method disclosed herein are gene-products sich as e.g. 
p14ARF. In one embodiment of the invention p14ARF protein or mRNA may serve * > £ marker for 
discrimination of metaplasias from early neoplastic or preneoplastic lesions in sample 
The INK4a gene locus as used in the context of the present invention is located on 
9p21. The locus is alternatively nominated e.g. the INK4a/ARF locus, CDKN2A gnel the MTS1 

15 locus. The gene locus dealt with, herein is that gene locus, that in one aspect erocdes the gene 
product p16INK4a protein, but is also known to encode for other gene product in alte r la ive reading 
frames. 

An gene product useful according to the present invention may be any molecule transcribed from a 
gene or any molecule translated from such a transcript. Thus gene product as used in th i context of 
20 the present Invention may comprise polynucleotides such as e.g. DNA or RNA arc polypeptides 
such as proteins, proteoglycans, peptides etc. Expression product as used in the context of the 
present invention shall comprise any transcript of a gene locus in forward or mm* direction 
including any reading frames, splicing variants. Expression products as used hen sir shall thus 
comprise any alternative products encoded by the nucleic acids of a particular gene lo cjis , 
25 In one embodiment of the invention the cell cycle regulatory proteins are encodet by the INK4a 
gene. The cell cycle regulatory proteins as disclosed herein comprise any proteins 



alternative reading frames, arising from alternative splicing or usage of altemi 
sequences of said gene. In one embodiment of the present invention the proteins & 
weights of about 5 to 40 kDa or any value in between and preferably of about 10 to 
30 value in between and most preferably of about 14 to about 19 kDa or any valjjji 
respectively. 
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Discrimination as used in the context of the present invention shall comprise an asses h n^ent whether 
a sample is to be classified in one or another way. In a preferred embodiment of tt s 
-olscriminatlon-pen^ins^the^ssessment-of-a-tissue-orcomponents^ereorteinj 



invention the 
njsoplastic~or , 
the growth 



being metaplastic. Thus the discrimination as used herein is a judgement aboyt 
5 properties of cells in a sample. 

Neoplastic as used in the context of the present invention shall refer to dysplasliij: ftm mild to 
severe dysplasias and their precursory stages, as well as carcinoma such as carciricrnis in situ or 
Invasive carcinomas and disseminated tumor cells. Neoplastic as used herein shal comprise eariy 
and precursor stages of dysplasias and carcinomas. Metaplasia according to the rruslhcd disclosed 
10 herein shall refer to a state during the differentiation of cells being intermediate between two 
differentiated states. 

The discrimination according to the present invention is based on the presence or a thence of cells 
expressing p14ARF and on the presence or absence of cells overexpressing p16 INK4a in said sample. 
The cells expressing p14ARF need not to be the same cells as those overexpr s ssng pi6<w«* 
1 5 although the expression of both marker molecules may occur in the same cells. 

Thus the presence of cells expressing pi.4ARF gene-products in a sample simultan s ausly with the 
presence of cells overexpressing pl6> NK4a (other cells or the same cells coexpressing iacth markers) 
according to the present invention serves to discriminate neoplastic or preneoplastic fesions from 
metaplasias. 

20 INK4a encoded gene-products as used in the context of the present Invention shall 
transcribed from the INK4a gene locus or any polypeptide translated from such an 
gene-products suitable for the method according to the present invention are gene-prD ducts such as 
e.g.p16N>«aandp14kRF. 
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The method for detection of the level of the INK4a encoded gene-products according 



the present 

25 invention is any method, which may (but need not) be e.g. suited to detect even very i m all amounts 
of specific biological molecules in biological samples. The detection reaction according to the present 
invention is a detection either on the level of nucleic acids or on the level of polypeptide s 
The INK4a gene-products may be detected using reagents that specifically recognise these 
molecules. The detection reaction for the INK4a gene-products may comprise one or n ioi e reactions 
30 with detecting agents either recognizing the initial marker molecules or recognzjng the prior 
molecules used to recognize other molecules. 
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The detection of the different gene products may be performed in one reaction vessel 
or in different containments simultaneously or subsequently in time. Thus the differen 
may be detected simultaneously in one cell coexpressing both products. Otherwise ee l 



the gene products may be used for separated detection reaction (separated in space or in time) to 
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6 detect each a single marker In the cells. In another embodiment there might be cells 
or the other marker. The detection of the marker molecules in the different cells rrtay 
performed simultaneously or separately In time and/or space, 
The detection reaction further may comprise a reporter reaction indicating the presence 



expressing one 
as well be 



or absence 



and/or the level of the INK4a gene-products. The reporter reaction may be for exaiitole a readion 
10 producing a coloured compound, a bioluminescence reaction, a fluorescence reaction, generally a 
radiation emitting reaction etc.. 
In a preferred- embodiment, different marker molecules may be recognized by agents that produce 
different reporter signals, so that the signals referring to marker molecules could be .di! itinguished. In 
one preferred embodiment of the invention the detection of the expression of the two ( -r i nore INK4a 
15 gene-producte is carried out simultaneously. In this case the reporter reaction rrar for example 
• employ different fluorescent labels for the different molecules detected 

Applicable formats for the detection reaction, according to the present invention rr sy be, blotting 
techniques, such as Western-Blot, Southern-blot, Northern-blot The blotting techniques are known 
to those of ordinary skill in the art and may be performed for example as electro-blots, semidry-blots, 
20 vacuum-blots or dot-blots. Amplification reaction may also be applicable for the dii|e<{tton of e.g. 
nucleic acid molecules. 

In one preferred embodiment of the invention the detection of the level of INK4a gone products is 
carried out by detection of the respective mRNA or fragments thereof present in th sample. The 
means for detection of nucleic add molecules are known to those skilled in the art Th s pi ocedure for 

25 the detection of nucleic acids can for example be carried out by a binding reaction of 
be detected to complementary nucleic acid probes, proteins with binding specificity 
acids or any other entitles specifically recognizing and binding to said nucleic acids. 
Probes as used in the context of the present invention may be any agent binding ir|e|ifically to a 
molcule. In the case of nucleic acids a probe may be a oligonucleotide hybridising 

30 sequence. In one embodiment the probe may be e.g. a primer 

This method can be performed as well In vitro as directly in situ for example in thfe 



detecting staining reaction. Another way of detecting the INK4a mRNAs In a sample p<e rfc rrned in the 
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method according to the present invention is an amplification reaction of nucleic acids 
carried out in a quantitative manner such as for example the polymerase chain 
-prefen-edTimbodimentofthepr^^ 
INK4a mRNAs in samples of tumors. 
5 In another preferred embodiment of the invention the detection of the level of INK4a ge ne -products Is 
carried out by determining the level of expression of a protein. "The determination of t v s I \IK4a gene- 
product on the protein level can for example be carried out in a reaction comprising |a| biding agent 
specific for the detection of the particular INK4a polypeptide. 
The binding agents can be used in many different detection techniques for example 
10 ELISA or immuno-precipitatian. Generally polypeptide binding agent based detectior 
out as weD in vitro as directly in situ for example in the course of an imrmino-cytocl e m 
reaction. Any other method far determining the amount of particular polypeptide 
samples can be used according to the present invention. 

Binding agents as used in the context of the present invention far the detection of the > 
1S polypeptides such as p1 6> fB<te or p14ARF polypeptides may comprise antibodies and 
fragments, bifunctional hybrid antibodies, peptidomimetics containing minimal 
epitopes etc. 

An antibody or antigen-binding agent is said to react specifically, if it reacts at a dete^tjle level with 
a protein disclosed herein, and does not significantly react with other proteins 
20 according to the present invention may be monoclonal or polyclonal antibodies. As i s ec 
term antibody or monoclonal antibody is meant to include intact molecules as wb! 
fragments. Moreover, antibodies of the present invention include chimeric, sin j 
humanized antibodies. 

According to the present invention binding agents may be used isolated or in combinsjt 
25 of combination it is possible to achieve a higher degree of sensitivity. The term antib jjiy 
. relates to antibodies which consist essentially of pooled monoclonal antibodies with djtjfi 
specificities, as well as distinct monoclonal antibody preparations. 
Monoclonal antibodies are made from antigen containing fragments of the pohj 
invention using any of a variety of techniques known to those of ordinary skill in th > 
30 Harlow and Lane, Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory 
such technique, an immunogen comprising the antigenic polypeptide or a synthetic 
initially injected into any of a wide variety of mammals (e.g., mice, rats, rabbits, sheep ar d goats). In 
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this step, the polypeptides of this invention may serve as the immunogen without! modification. 
Alternatively, particularly for relatively short polypeptides, a superior immune respon se may be 
elicited if the polypeptide is joined to a carrier protein, such as bovine serum albuirin or keyhole 
limpet hemocyanin. The immunogen is injected Into the animal host, preferably wording to a 
5 predetermined schedule incorporating one or more booster immunizations, and the ani mals are bled 
periodically. Polyclonal antibodies specific for the polypeptide may then be purllkid from such 
antisera by, for example, affinity chromatography using the polypeptide coupled to j> suitable solid 
support 

The INK4a gene-products may according to the present invention be detected simultanjaojusly. In this 
10 context simultaneously according to the present invention shall mean either literal y at the same 
inslant or within the same testing procedure, whereby the single detection steps {ife 
consecutive. 

A sample according to the method of the present invention may comprise any sanr 
cells of anogenital origin. Samples may comprise e.g. secretions, smears, body f ijb 
15 samples. 

In one embodiment of the present invention samples comprise, cells of the uterine (:ervlx. In a 
preferred embodiment of the present invention the sample of cervical cells. maV bs prepared 
according to a classical Pap smear. In a further preferred embodiment of the present iilvention the 
sample may be prepared as a monolayer or thin layer preparation of the cytological s acimen. 
20 Preparation of a sample may comprise e.g. obtaining a sample of a tissue, of a bot 



from a patient. According to the present invention preparation of the sample may 



y 



temporarily 



comprising 
ids, and cell- 



fluid, of cells 



}ls,o comprise 



spreading or 
isolation of 
c acids or 



several steps of further preparations of the sample, such as preparation of dissection , 
applying the cells to be examined onto microscopic slides, preparation of tissue amiys, 
polypeptides or nucleic acids, preparation of solid phase fixed peptides or mule 
25 preparation of beads, membranes or slides to which the molecules to be determin sd |»re coupled 
covalentiy or non-covalently. 

The neoplastic lesions to which the method according to the present invention rhjiy 
comprise any anogenital lesion, which is characterized by the overexpression o 
products. In one preferred embodiment of the present invention the anogenital lesicr 
30 the uterine cervix. 

Another aspect of the present invention is a testing kit for performing the method acjccjrding to the 
present invention. The kit may be for example a diagnostic kit or a research kit 
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A kit according to the present invention comprises at least an agent suitable for detedlnj 
gene-products. 

Tftus^kifa^rdi^ may comprise: — 



as buffers, 



5 of binding 
mrteic acids, 



tissue section 



a) reagents for the detection of the lNK4a gene-products 
5 b) reagents and buffers commonly used for carrying out the detection reaction, such 
detection-markers, earner substances and others 
c) INK4a gene product samples for carrying out a positive control reaction 

The reagents for the detection of the INK4a gene-products may include any agent cafjjjb 
- to the INK4a gene-products. Such reagents may include proteins, polypeptides, 
10 peptide nucleic acids, glycoproteins, proteoglycans, polysaccharids or lipids. 

The INK4a gene-product samples for carrying out a positive control may comprise ^r example 
nucleic adds in applicable form, such as solution or salt, peptides in applicable form 
samples or positive cells. 

In a preferred embodiment of the invention the detection of the INK4a gene-productk 
15 on the level of polypeptides. In this embodiment the binding agents may be for exan ile> 
specific for the lNK4a gene-products or fragments thereof 

In another embodiment of the test kit the detection of the lNK4a gene-products is cajijec} 
nucleic acid ieveL In this embodiment of the invention the reagent for the detecting 
example a nucleic acid probe or a primer reverse-complementary to said INK4a nude 

20 The present invention provides a method for the discrimination of neoplastic and/or 
preneoplastic anogenital lesions, identifiable by assessment of the overexpression o 
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dysplastic and 

p16 IMK43 fr o m 



metaplastic cells, which may also detectably express p16 WK4a , in the course of cytD|ot|ical testing 



procedures. The method is based on the detection of expressed gene-products vi 
INK4agene products 

25 thus the problem to be solved was to provide a method for discrimination between 



btfo or more 



neoplastic and 



metaplastic cells especially in eariy stages of neoplasias, when cytological diagnostic methods 



based on the pW"*** overexpression needs a further information for the identificatior 
cells. 

Furthermore the present invention provides a kit for performing the method according 
30 invention. 
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Brief description of the drawings 

Figure 1: Carvix uteri, metaplastic area, the specimen has been 

immunochemical staining reaction directed against p16 lNK4a ; th j 
focal positive staining for p16 lNK4a ;for experimental details see exa r 

Figure 2: Cervix uteri, metaplastic area; the specimen has been 
immunochemical staining reaction directed against p14ARF; 
negative staining for p14ARF; for experimental details see examp 

Figure 3: Cervix uteri, dysplastic area (CIN III); the specimen has been 
immunochemical staining reaction directed against p16 IN, « a ; 
diffuse positive staining for p1 for experimental details see 

Figure 4: Cervix uteri, dysplastic area (CIN III); the specimen has been 
immunochemical staining reaction directed against p14ARF; 
positive nuclear staining for p1 4ARF; for experimental details see 



sdtfjected to an 
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15 The following examples are given for the purpose of illustration only and are not inter c ec to limit the 
scope of the invention disclosed herein. For the purpose of illustration the methods d s closed herein 
are exemplified using histological preparations. The histological examples aid to jud j 5 \ whether the 
cells stained in the one or the other way are to be classified as neoplastic or m 3 aplastic. The 
methods may easily be transferred to cytological specimens by altering the protocoj n [appropriate 

20 manner. These alterations are known to those of ordinary skill In the art 
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Example 1: Immunochemical detection of the overexpression of p16i««a a |ijl 
samples of the uterine cervix 



25 Sections of formalin fixed, paraffin embedded tissue samples of the cervp 
immunocytochemically stained using antibodies specific for p-\&M** and p14ARF. 

The sections were rehydrated through incubation in xylene and graded ethanol, ant 
Aqua bidest Antigen Retrieval was carried out with 10mM citrate buffer ( pH 6.0 
Therefore the slides were heated in a waterbath for 40 min at 95 °C For p14ARF 
30 heated in 1mmol EDTA (pH8.0) at 98°C for 20min. The slides were cooled dowr 
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minutes, transferred to washing buffer ( PBS / 0.1% Tween20 ) and finally foe tissue 
surrounded with a llpid-pendl. 



sections were 



20 min at RT 



For inactivation of endogenous peroxidase the samples are incubated with 3% H 2 Cfc ftjrj: 
and afterwards washed in PBS / 0.1 % Tween20 for 5 to 10 min. 
5 The slides were then Incubated with the primary antibody, mouse anti-human plfe^ 8 antibody 
(1:25) for 30 min at RT, the slides were then rinsed with washing buffer and placed ir i 
bath for 10 min. Excess buffer was tapped off and the specimen was covered with 100ul of 
visualization reagent for 30- min at RT. Slides were washed as before, and coven id jrith 200 pi 
substrate-chromogen solution (DAB) for 10 min. Then slides were washed ijktai and 
10 countermined for 3 min in a bath of hematoxylin. Residual hematoxylin was rinsed Jwjth destilled 
water, and specimens were mounted and coverslipped with an aqueous mounting met HJinji. 

Staining with the mouse anti-human P 14ARF antibody was done as described beftjrj 

antibody dilution was 1 :100 and the incubation time was 1 h at RT. 



except the 



15 The microscopic examination of the slides reveals, that cells immunoreactive with pi together 
with cells immunoreactive with P 14ARF protein can only be found in samprjs. that may 
microscopically be Identified as samples of neoplastic lesions. Cells stained by the pfrK specific 
reaction, that are originating from metaplasias, are not stained by the reaction s Reufic for the 
P14ARF protein. The microscopic inspection of the p14ARF stained slides shows, Hi it (metaplastic 

20 cells are not immunoreactive with the antibodies directed against P 14ARF pnUbj. Samples 
containing dysplastic tissue areas in contrast comprise cells, that are immunoreactivjr w)th p14ARF 
and those immunoreactive with antibaodies directed against p16'^. So in contrast Id 
metaplasias no cells may be stained using the p14ARF specific antibody. 
The results show, that the staining with reagents specific for P 14ARF allows to discrijr 

25 overexpressing metaplasias from dysplasias. 



Example 2: Detection of cells expressing P 14ARF or pW** in samples of the 

by in situ hybridization 
Smears of the uterine cervix can be semi-quantitatively analysed for the mRNA leve 
30 P 14ARF in an in-sltu staining reaction. The staining reaction Is performed as follows: 



in 



nkte p16'NK*» 



dterine cervix 



cf p16^ and 



•s 



ew s3iaoitfacayn wiw 



0I-9961>9-IZZ9-&t>+ TE't>X Z00Z/£0/SZ 



iiu*d sss:' ju " m 



15:91 S002/iO/62:U9z^dug 



11 



For rehydration the spray-fixed smears are incubated in fresh 50% EtOH on a rocWiiii ( evice. The 



he smears 
for 10 min 
dnd finally the 



PEG film produced by the fixation procedure-is removed by intensive rinsing. Follow ng 
are rinsed in aqua bidest. The smears are incubated with porteinase K (lOgg/ml in PE S] 
at 37°C. Then the slides are transferred to washing buffer ( PBS / 0.1% Tween20 ) 

S area containing the cells was surrounded with a lipld-pendl. 

The hybridization mixture is prepared by mixing 50 pi of ready to use hybridization 
A/S, Glostrup, Danmark) with about 5-10 pmol of the probes. The probes are fluor j scfein-labelled 
oligonucleotides of sequences complementary to the respective mRNAs 
The hybridization mixture is heated to 95°C and afteiwards equilibrated to 37°C. Afier 

1 0 procedure the smears are incubated with each 50 \A of the hybridization mixture for 4 



The samples are washed in excess volumes of the wash buffers two times in 2 x SSC ; it 17"C for 15 



lyix 
a 



luffer (DAKO 



the boiling 
HoUrsat42''C. 



min and once In 1 x SSC at 37 °C for 15 min Then the smears are rinsed two 
temperature in 2 x SSC. Following this washing procedure the dissections are incubntec 
with blocking buffer (NEN, Blockingbuffer) at room temperature. Then follows 1 hour 

15 a 1:100 diluted (in Blocking buffer, see above) Antl-Fluorescein-alkallne phosphatases 
The smears are then washed 2 times in 1 x PBS/0,1% Triton X-100 for 10 min at roo r 
followed by one wash step with 1 x PBS, 50 mWI MgClz (pH 9,2) for 10 min at rooir 
Then the staining reaction is performed with NBT/BCIP (Sigma) for 30 min to 2 ' 
temperature. The staining reaction is stopped by a short incubation with 1 mM EDTA 

20 the smears are dipped in HzOdest and embedded with AquaTex (Merck). Tho|r 
dissections can be analysed microscopically. 

Microscopic analysis reveals, that metaplasias comprise cells expressing p16'NK|» 
expressing p14ARF mRNA^a detectable levels. In dysplastic lesions of the ce 
expressing p^*** can be found and furthermore cells expressing p14ARF mRNAs 
25 levels. 

This result indicates, that the method according to the present invention may b^ 
discrimination of metaplasias and neoplastic lesions. 



mps at room 
for 30 min 
irjcubatlon with 
(OAKOA/S). 
temperature, 
temperature. 
Hot rs at room 
iiji PBS. Finally 
he stained 



bjut no cells 
uteri cells 
detectable 



used for the 



30 
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What is claimed is: 

1, a method for discrimination of metaplasias from neoplastic lesions in biologi s *l 



10 



15 



20 



25 



the course of cytological testing procedures comprising 

a. determining the presence or absence of cells overexpressing at bit 
gene-product in said biological sample; 

b. determining the presence or absence of cells expressing at least 
gene-product in said biological sample; 

c. assessing simultaneous presence of cells expressing two differen 



samples in 



one INK4a 



lNK4a gene- 

daacaau ly -"»"*•"■ « j 

products or the presence of cells overexpressing only one INK* gene-product 
alone; 



d. wherein the simultaneous presence of cells expressing at least two 
gene-products is indicative for neoplastic lesions. 

2. A method according to claim 1. wherein at least one of the INK4a genej 
molecular weight between 13 and 19 kDa. 

3. A method according to claim 1, wherein at least one of the INK4a gene-produ 
. 4 . A method according to claim 1 . wherein at least one of the lNK4a gene-produ 

5. a method according to any one of the preceding claims, wherein the )NK4a 
a polypeptide or an RNA molecule. 

6. The method according to any one of the preceding claims, wherein the 
are lesions of the anogenital tract. 

7. The method according to claim 6. wherein the lesion of the anogenital tract 
uterine cervix. 

8. A method according to any preceding claim, wherein the . biological samp' 
containing cells of anogenital origin. 

9. A method according to claim 8, wherein the cells are ceils originating from 

10. A method according to claim 9, wherein the biological sample Is a cytologies! 
preparation of the cervix uteri. 
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of 

ifte 



fisting of a 
uorescent 



the INK4a 
molecules 



ro 



tein and/or 



specifically 



11. A method according to any one of the preceding claims, wherein the detection 
gene-products is performed using at least one probe specifically recognizing 
to be detected. 

12. A method according to claim 1 1 , wherein the probe is detectably labelled. 

13. A method according to daim 12, wherein the label is selected from the group 
radioisotope, a bioluminescent compound, a chemiluminescent compound, 
compound, a metal chelate, or an enzyme. 

14. A mefood according to any one of the claims 11 to 13, wherein the probe is a 
a nucleic add. 

15. A method according to daim 14, wherein at least one probe is an antibody dira|(jte|l against a 
INK4a encoded gene-product. 

16. The method according to daim 15, which comprises an immuno-cytoch^jucjal staining 
procedure. 

17. The method according to daim 14, wherein at least one probe is a nucleic ajcjd 
hybridizing to an INK4agene-produd. 

1 8 . The method according to claim 1 7, which comprises an in situ hybridization re; 1 :ti< m 

19. The method according to daim 17, which comprises a nudeic add amplificatic r 

20. The method according to daim 19, wherein the nudeic acid amplification react oiji is PCR or 
LCR. 

21. A method according to any of the preceding daims, wherein detection r 
nudeic add probes and polypeptide probes are canied out simultaneously. 

22. A kit for performing the method according to any one of the preceding daiTS, 
diagnostic kit or a research kit, comprising at least one or more probes for t b detection of 
the presence or absence and/or the level of the overexpression of two or moie 
products in biological samples. 

23. A Mt according to claim 22, wherein the INK4a gene products are selects 
comprising p16 INK4B and p14ARF. 

24. The kit according to claims 22 or 23 furthermore comprising at least one of tho 

a. a p1 sample for carrying out a positive control reaction 



reaction. 



acjions using 
which is a 
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ltyK4a gene- 
tram a group 
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a p14ARF sample for carrying out a positive control reaction 
reagents for detection of the presence or absence and/or the level of p1|6j Nl J te 



reagents for detection of the presence or absence and/or the level of ptt 
one or more samples of lNK4a gene-produds for canying out pjcjs^ve control 

> 

reactions 

and one or more reagents for the detection of the presence or absef 
level of other INK4a gene products. 



and/or the 
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Summary of the invention: 

The present invention relates to a method for improved diagnosis of cervical 
detection of gene products encoded by the INK4a gene locus. According to the present 
improvement in diagnosis may be achieved by assessing the presence or absence 

S overexpression of at least two different gene products encoded by the INK4a gene 
the discrimination of p16 lNK4a overexpressing metaplasias from neoplastic pte^ 
lesions may be improved by determination of the level of other gene-products encode 
locus such as p14ARF molecules in biological samples in the course of cyto 
procedures. The method thus enables for reduction of false positive results in the 

10 detection of anogenital lesions in cytological testing procedures. 
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